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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress increase of 
power consumption by the leak current of a MOSFET - 
at the time of an active operation by appropriately 
selecting the MOSFET of different thresholds in a 
certain fixed operation state and in the same function ; 
block and constituting a semiconductor integrated 
circuit. 

SOLUTION: This circuit is constituted of flip-flops 
f 1 1 — f 1 4 and NAND elements g11-g19. In this case, 
delay in the case of constituting the NAND elements 
and the flip-flops of the MOSFET of a high threshold 
voltage is defined as 1 nsec and the delay in the case 
of constituting them of the MOSFET of a low 
threshold voltage is defined as 0.8 nsec. Logic gates 
f13 and g15-g19 are constituted of the MOSFET of 
the low threshold voltage and the elements indicated 
by voids are constituted of the MOSFET of a high 
threshold voltage. Thus, the delay in a route from f 1 1 
and g1 1 through g14 to f12 is 5 nsec and the delay in 
the route from f 1 3 and g15 through g19 to f14 is 4.8 nsec. 
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9. fl3*5j:t/gl5^fegl9^STfl4(CS6SSSc07 :r >< U 

«^2ooMHz-eilif^ r i ^-et ^ e 
[0032] m^mm<DX o c^t^iy- 

h SriS L # V^tt(©M0SFET-e«j5E-r 5 ^ . f 13*5 <t t>gl5 
7&^gl94rSTfl4(CMaS3ScO^^ W(16nsec^/i 
9 , #{E]Sgtel67MHz-C L^»f^S*5 r i: ^-C# #V>. 

[0033] y-^«^ic*g-re 0 5g 

L#V^««ffiOMOSFET"C«fiEUfc»-fr<OloOlSiay- 
b^y-^mffi^lpAi: iSU#V^4t«JBEOM0SFET-e 
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z> 0 z<d\%, anoxic tso-mnm^ tfcmf—h 

ZmfSL-T £M0SFETO L # V M»«EE £ ^ * fc»* f C tt. 

y fl£8IEttl3pAU:ft «9 . -#(£L# V^mJBEcOMO 
SFET"C«J* L fc'J^Ojfg y - ^ *»tt65pA *C 4oTL4 

[0034] 0*9, BH<o0j-cii, y -?H;5Ei3pA-e 

ttfM(»*1671«Hz, *fctt. 9-^«*65pA-e«lf^fl« 
f8fg?S^<kot, y — ^«Stt37pA-e»ffJSiB[ft200MH3 

W{C£tK ffiL#V>«WEOM0SFETi:ffiU#V^«JEE 
<DM0SFET£^V^# 5 ^ ^ (Cfc5 0 
[0 0 3 5] H2SrfflV^T*5SMOSU^16W 

5£>tt, Slay— hgl7jas*L#v^«ffi<DM 

osFETT«^^ltv^-5r^t^5 0 aim fi 

3^o<tt>*gl5^^ibgl9^STfl4{cS5^KO^T<^!^Sy 
— h^(SL#V^«:«JE(OMOSFET-e«fi8;$nj3 9. ^<£>X 
^ Wtt4.8nsecT*ofc 0 o*9 % »fftS8i»200MHz 
X* fe -5 fc » tC tt. 0. 2nsec(D#«^#^ LtcZblZft 
<5 0 E)2<D*§-£tt> fl3:fc,fcU ? gl5;&»bgl9£&Tfl4ICS 
5 m& V > T t> , 1§ L # V ^«JE OMOSFET T?» J5E $ tt 
S^^lofl^-esr ^IdJ; r>. 7*4 W£r5nsec£ 

m^l^33pA{C/^5 0 o£tU El2{C^i-mS^JcD#^- 
tt, ISttffHttfttSISLoo, y-*m»£*'MB 

m,EE<omte 6MOSFET*:afi:«?5£ * * 5 r £ "Cfc 5 0 

[0 0 3 6] H3*fl|v^-C*58MO$?>«c»jo*lllS««: 
^"To Ej3-Ctt> 7!J y^7ny^f31, f32. f33£. tt 
ay- hg301rt>ibg317lCj: 9«/*SiVCV^ 0 f31*>bf 
32(0aK*3<tW31^fcf33OaKOB«irS7 ? >f w 
£rl0nsec£:-r5o #^(0^^ W *3<fcl/y — #m,M<0 

momii*£t*mkmmh-t&. f3i^bf32o»B, f 
3i^^f33^^sgco<if"ibt>t>. nffl^ttay— 

£*xT:fc9, lOnsecO^ W£limi-£fci6{ctt> 11 
flicofiay- hV?'Pte< i t>5fl<o*^-4:i6L*vMjt 
mSOMOSFET-C^-r 5 *> 5o 

[0 0 3 7] H3{C^-rJ:9fC, wagso#» 

t? £> 3 g30 1 ^ b g305 & {g; L # V OMOSFET 
dtt^r ifclj: 9, {SUtV^ffl«jBEOM0SFETT«fiK-r6 

Of&Jgy- hfl»Jx.lfg307^5>g311*5j:t/g313^bg317S: 
L # V MtmBEOMOSFET-Cfli/fc-r 5i*'J-^ «SE»57 



pAifttK «*a«oi5lc^"C<o«ay-h4r«L# 
VMtmJE<OM0SFET-C«^Lfc^ll85pAi:*5o o£ 9 
E3IC^*rH5£«^* J 3 L «:. lotf)*^/ — K*»&0>fg-» 

SSS f C *3 V > X . {SL^V HK OMOSFET t L # V Mfi«EE 
MOSFET £ 9 *MM& S-frS*^ iSL#V ^<DM0SFET<B« 

tOSB f-{S L # V ^<£>M0SFET£^ < C i: -Cfc 

[0 0 3 8] H4«:fflV^-C*«W<DSbic»]o*Si«S: 
H4«. yyyfWy-ftiU f42, f43<h. tta 
y— bg401d»fcg417«Cj: 9«J*$ixTV^S 0 f4l7&>bf43 
OSK^<tt/f42^^f43(D^^g^i:i-^7 f ^ 
03R«{ClOnsec<hi-6 o #^cOx W W *5± V 9 - 

?mffiv>mt.mfrbm3tmmtirz> 0 f4i^^f43o 

[0 0 3 9] -<dv^ m^c^irXo^, m&&<o&i& 

SFP^J- -C&Sg407^£>g41l£ffi;L#l ^mJEE cDMOSFET T?flt 
^-r^r.irtc^:^. l£L#V^ffl[«ffi^M0SFET-e«jft-i-5 

»ay-h««r^(*-c*/Mw-f-srt^-e*So coai 

^cO^!J-^m«tt37pAT*fc«9> W»KO*ii»»K^ 
^fi^y- f^Jx.tfg401^e>g405^o e tt5g412^^g416^ 

ffi l # v ^««ffi<DMosFET:e«j£i- 5 i 3® y - ^ m^tt57 

pA^tt9. tt*tt«0±5tC^TO«ay-h«:ttU# 
V^m/EOMOSFET-C«JEiS;Ufc^^tt85pA<!: /^5c *? 

!34(c^-r5IJEMO't^tt. — K*»6>o« 

#gK tC *5 V ^ T . fi L # l ^ffiOMOSFET ^ L # V 
^MOSFET^aHSflE $ i± ^ fil^V N>K(OM0SFETO 

4 XOSSStcig: L # V Hiff^MOSFETS: ^ < ttffi-T 5 r <b "C 

[0 0 4 0] EU9£fflV^ &$&W<D£ hkc%\\(o%mm 
ZfoWTZo Ell9tt, 7 9 y^^n s/^fl91^5> lot 

fctta*oinay-h-e«j«s*t*HiSci9K issy- 
hgi9u fsay-fgi92, uiay-h»ggi9i«riio-c 

7 y 0 ^^fl92^M5^1^)ff^SSg^J:U : , 7 

y j,/7n ^m9i^e> i o*fctt«»<ojiay- ht* 
««SixsisiKci9i, »ay- hgi9K tiay-hgi9 

3, fS3Sy- h^ggl92^iloT^ y ^^^ny^fl93{C 
SS«2<OfB#iBIK3&«#aE-*"*«"C*>6. -#iSt#v^ 
{Bmff^M0SFETO^T*tll^;-r5<h^S2S<h tiCgSf-f 

[0 04 1] rcom^, BgBo**»iy-b-cfc« 

gl91<DM0SFETSriSL#V^ttttEM0SFET-C«J*'f 5 ^ t tt 

-bistro sbi:, ^ay~ h»ggi9i^ g gi92{c^@"r 
z>t. g gi92tt. NScot^^y- h-e*jsK*n. ggi9ittg 
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gl92j:9M©*V>N+M®t?«fiRS4xTV>S 0 r.cOR3\ ggl9 
lSr^tfSBlofl#aKd^ ggl92Sr£tr*2<0«*BJ&J: 

V^®JE<DM0SFET-C«fiRL^:gl91T^ r>Tl> F Lfcfg 
l^IKOttiy- hgl92S:lSL#V^««ffi(DM0SFET-C 
«*i"6p Hfctt*L"CV^V\G* % i&»OSCTggl91 
Ol^Siy — h <0 V * < o^Sr<£ U # V MftflffiOMOSFET-Cfll 

[0 0 4 2] 0204: JB^T, S b«-»J^lfiW 

-M£gg20K !feSy-bg201 . Slay- Fg202. lo 
*fcl*WfcOBk«y— h-C«/££ft5E3gc20l£iioT 
7 'J j/^7n iX^f203fc:S6®l^f -9««M3«fct* 7 

V y 7"7Xi >y?f2Q2frh^my- f»gg202. »«y— 
Fg203 . Fg202, lo*fctt«ft(Ottiy- 
h-C«dEStb<b@Kc20lS:iio-C7y ^y^n y:/f203 
lc:^-6m2(OfS-§-SK^#ft*t-^09-efe5o -#£L# 

V ^mfficOMOSFETCO^T^If /Set" -5 4 M&& 1 1> (C @ 

g202cOM0SFET£{£ L # V Mtft;EEM0SFET-Cfl|j£"t 5 w t Y± 
±i£Lfc e £btC. »ay--h«gg20l£gg202fc»B-r 
gg202te, RMiy-fti^^> gg201l^g 
g202 c t ^L^:#V^K+L^-e«^c^tirVN^ 0 r^>B#, gg20 

i **tf jsi (oft-s-aa*^ g g 202£^£r jg2<o{f & 
gssotsiy- h g 2oi u # v ^wb=g>mosfet-c«j«; 

"T5 0 Hfctt*LTWjtv^ i&^ia£i:Tgg20lcof& 
1^- h CD V ^ < oa>£M6 L # V ^WE^MOSFET-CfllJ*-!" 

So 

[0 0 4 4] ^12-e> p^-Y^/VM0SFET*3J:Vn^-r-*^ 
M0SFET J: 5 «j£ £ ft 5 tBfiMMOSFET £ m V * fc#SS 91 (O 

^JfcT^li. loifclifetftOMOSFETiffloT. m<op?~ 
^ ^ /MUOSFETpml CO y — f *5 i t/fl? 1 Onf -V ^/HdOSFETn 
raioy- FttffiiC«NJi£ftTV>* 0 p^-Y^HJOSFETpm 
ltt. »10»fP«ffi«jeiftVddl21i*10y--Kndl<DlB 

^MOSFETnmlte. SllCOy — Kndl t *20l&^«ffitt«& 
iftVssl21 i: orate y — * . KW>8BS:ftoJ:5lw$ 
JKSftT^So 

[0 0 4 5] £bfe> flOy- Kndltt, »2<Op^** 
/U-M0SFETpra2 CO y — F *5 <fc i/i!2 C0n^ -Y ^ /H10SFETnra2 CO 
y- b*ffi(dS«cSftTV^« p^-^MOSFETpnfi 
tt. «10«jf^mffi«*&*»Vddl21iJll20/- Knd2cOH 

-*yUM0SFETnm2tt > II2C07 — Knd24 ft20ttfl?mffifttt 

!8Vssi2l4coraicy— ^ • KW>©^oj:9(:g 
«S£ftTV** 0 SfeK, m2coy-Knd2l^lo^/c^1i 
^cOMOSFET^iioT. SI2C07 V y 7 f n y 7>f 122CDA 



^fc^KlSgESftTl^o 

[0 0 4 6] fcfc, *Ht?B:7l> y^7nyrtl2K fl 
220rt8B«:-f h7^^f-fy~b, b7> 

yzf7tty 7 p f 121. f 122MI3. > n y «*CK*S A* $ 
ftTV^ 0 *H-Ctt. iSLV^V^«aEcOM0SFET«*fflV^ 
H^T% {g:bVN#V^mffiOM0SFET^*V>^-e^L-C 
V>^ 0 EAT, r.c03cfE£J8V^ o 

[0 04 7] Bl2-eii, p^-Y*^MOSFETpm2*3 ttfnf 
^^^MOSFETnra2^(gU#V^SEEcOMOSFET-C$>9 , p 
^ -Y ^ /MdOSFETprol *5 <£ I^n^- Y ^^MOSFETnml frfe U # 
V^««E_OM0SFET.-CS>5o #"CB** LTV^5± 5 «£ % 

p^* ^ ^/U'MOSFETpnil <t t/n^ ^ ^/WMOSFETnral {C J: 9 
-Y^— ^Sfeagy— Mnvl^«J«$ft, p^-Y^/WMOSF 
ETpni2^i;U ? n^-V^^MOSFETnm2(C<t > -f ^IS 
ay-hinv2^«ritSft"CV^. *BKri. ^n^>?{f 

7 P 7n ^7 P fl2lcom^t°>'^ibm^-^tt3^l$ft. 

— ^invite J: V>f >-^— *inv2£iii§L7 D yz/7* y 

7 P fl22cOA^{dm#^PJ5*-r ; 5^T-cOB#Pp1o* «9 d COS 

[0 0 4 8] ^y 5 /7°7n-/7 > cOir^ hT^^ 

^^s^ieiH^ ^ n y y ^7o yf\z.m 

ffe^co^K{Cg|^*V>fn^{C^m-r^o -cos 
ggcOx^ W tt. 7 ft 5 /7 p 70 y^fl21C^ o ^^{g# 
JSAALt^?)7y y7 p 7n^^ p fl21^{f^-^m^i-^ 
fd^cOx-fW. ^y^-^invl(Df^ W^-Y 
*inv2cOT^ Wc0?p{C^^> o p^Y^/^MOSF 
ETpml *3 «t t/n^ -V ^ /I'MOSFETnml *5 J: p^* -Y ^^MOSFE 
Tpm2 *5 i: t/n ^ ^ /UM0SFETnm2 £ £ T iS L £ V ^jg^iEE CO 
M0SFET-C«J5tfeLfe»^ic:(i- COS^CO^^ n y 

^«»±9*t<*9. ^T«:iSL#V^ttM0SFET-e«* 

[0 0 4 9] rcOct^JC. «5R(DttfS-Ctt. W 4 

*^iS0jJcOi: ^ (C, p^--Y^^MOSFETpm2*5«J:^n^-Y^ 
^M0SFETnm2O^S:iSU#V^«JE*Ci-Sr.i:-C, 

[0 0 5 0] ^I13^^V>T. p^--Y*^M0SFET*5J:t/n^ 
■Y * ^MOSFET {C i: «9 $ ft 5 fg«MMOSFET S: m V > fc* 
%P^cO^JcO^3S0rJ(coV>Tl^P^-r5o 7 y yfyvy? 
fl3lCOaj^t°>^lCOp^Y^/VM0SFETpml31<7)y-- F 
*5 J: •O 5 ^ 1 cOn^ ^ ^^M0SFETnml31 CO y — F MM {Cfttt 
^ftTV^>5o p^-Y^/WM0SFETpml31i^ ^IcoK^ffi 
^HVddl31i^lco/— Kndl3lcora(wy-^ • KW 
>SKSr«FoJ: p^SJftSfts n^-Y^MOSFETnnrtSl 
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I*. fgl<Dy- Kndl31t*2(OKif^«ffi:«|Sj»Vssl31i: 

5o S§l£>y- Kndl31te. g?2<Op^ir*/WM0SF 

ETpml 32 <D — b X. rJW>2<On^ * ^ A-MOSFETnral 324=5 X 
Tjm3<Op?- -y ^^M0SFETpml34Oy — h & <fc t/^3(On^ 
^ ^ /l-MOSFETnra 1 34 CO y — b (C^jgg S T V ^ 5 o 
[0 05 1] p^**/^M0SFETpral32tt. mKOWj^MH 
WJtei»Vddl31i:*2<^y— Kndl320Wtcy — * * 

SFETpral33t>, H«fCMl^i)!i^«ffi«jtej»Vddl31 1«2 
(Oy— Kndl32(^ra(cy— ^ • KW>8K*rftoi5 
tC»«g 3 ftTlf* *. * */UMOSFETnrol32 4 fg4 tf>n^ -r 
*/HK>SFETnnl33«u g£2tf> y — Kndl32 4 M2(D»fMMfc 

«3iei»vssi3it<om*-y-^ • Kw^wt:»ojt3 

[0 0 5 2] p^-r^/l-M0SFETpnil34iB5CDp^-y^/VM0 
SFETpml35tt. «10»f^*ffiflt|&i»Vddl31 4 »30y — 

Kndl33^HI-y — ^ • KWylBSrfifoiplClilJII 
tdg&ffiStb, n^Y*^M0SFETnml32te, 130/- Kndl 
334«20«lff*tttt»*Yssl31t<D|Htcy-^ • KV 

^*AtfOSFETnml35fc* Kndl33fclB20»ff 

«ffl[«iteitftvssi3i4 0R|{c:y— ^ • FW^ig^o 

[0 0 5 3] $e>{C. ^2C0y — Kndl32tt 

^fi320A^t ,> >(c^^nrv>5o ^3^y- 

Knd 1 33 ft 1 o * fc tt««(DBiaiy — b -C«/£ £ *X 5 HI 
2Scl32 (cl3lB««C«n»-e»Ufc) 5rS*U-Cm30 
V y ^^ p fl330A^t°>'{c:^$tLTV>eo 

[0054] ft*, y ^^D^yortspy 

— bfcMTll&Lfc. 7 9 ^7ny^ n s> ^MH-Ss- 
IC , p^-f ^/VMOSFETpml 3 1 * J: c/n^ -V * /mOSFETninl 3 
lia^W^^My- Mnvl31*«j*S*U 
-Y ^/l^M0SFETpml32, pml33*5 £ TJn^-Y ^/U-M0SFETnrol3 
2. nnjl33(C£9, NAND^Siy— fNAND131^gdc$ 
p^-t ^^M0SFETpml34. pral35* X tfn^^UMOSFETnm 
134, nml35KJ;!K NORti^^— bN0R131 7^«/£ $*VT 

ft*. NAND131(C|1invl31C0ffi^«^{Cin2{f-^755 
A^J^tt. N0R131fC|^oravl3lcOtli^y^(Cin3m^-^A 

[ 0 0 5 5 ] *Ih1JS«. ^n 7 ^<ffCK^7y 
yyfl3UZAJj£ftXfrb, 7 y y^7n ^^fl31^a3 
*f >A»b«*dsaj^$jx % -Y>x<-^invl31*J:tWA 
ND13l£iIiBLcl3lS:&SL:7 y 7^7 n y y p fl320A 

y'flSlOtii^fV^bff^ffl^Stt, >f *invl 
31*J:t>WR131?riliaLcl32^S*Ly y y-f7uyf 



fl330A*«c«^S(*i-S*-eoi*BJ^^ny^f9fl- 
CK<Oja»!£ilrt"Cfc5s£til3&5fe5 c #3lffi#jT*fcNAND131 

* i t/NOR 131*J:U4nvl3l£: £ T OMOSFET * 
*L#V^««flE-e*^Ufc»-&(ctt. ±IE2oOg3g<£> 

^fflMOSFET-Cfll^L/c©^{C«. ±IE2o<DSBO^ f -f 

r4lcft6) 4lT3o 

[0 0 5 6] Hl2<0^ife«^tt x invl4inv20ift>fe«r 

&nmm<D±ilZL. SK#ndl31^#ttL-CV^» 
fiictt. ££y— Kndl3lJ:9±fc o*9, MSKlc 
$ tl Z^amtf— b <£>MOSFETpml 3 1 * t'tfnml 3 1 £ (£ L 

rtJCteSi5^»*CjK«ift4iSU*V^aflEM0SFETO 

t-ft^o **JS«-CH:. 2o<D«KKl»ttra««:»L 
fctfS, 3#d£. o£9. 7r >T *} b3J£*_b<Dt§-g^ 

[0 0 5 7] Sl4£ffil^T. p^**AflOSFET*5j:t*r^ 
^ -*/l-M0SFET(C J: 9 «j5g $ tl 5 tSffiSiMOSFETS: V 

p s/^fl41om^ f>«:»ay— bElKcHlSrSA L 
T . SlOpf ^4 ^MOSFETpral 4 1 * J: tffl 1 C0n ^ -V 
OSFETnml 4 \<Dtf— Y mt&lZ&WiZtlX l^o P^*^^^ 
MOSFETpraHl ^1 (Olibf^®fi:tt*S^Vddl41 i:fl07 

- Kndl41or B 1{cy— ^ • KWylSifioJ:5l:g 
»8 $ tlX V n <5 o B2(Dp?- -Y * /UMOSFETpral 42 tC , 
«KO»^fl|ffiWISI6Vddl41t*l<©y- KndHlOPfltC 
y— ^ • KW^SK«:^oJ:5^iB8Sn-CV>5 0 n 
^^^/UM0SFETnml4l4^2On^-y^/U'M0SFETniDl42^ > 

y — KndMl t *2<Olbf^«ffipj(&jtftVssl41 4 COPbT 

icy—* • KW>«K*»oJ:5f-a:y(I««5*jx-cv^ 
[0 0 5 8] 7j ^y p yu^y p fi420ffl^t 0 vmfesy 

— MhIKc142?:S*LT. ^3Op^^^/WM0SFETpml43 

* J: t/^3(On^- ^ ^/UM0SFETnml43O y — h mSfC^^ 
$i^TV^5o p^*^^^M0SFETpinl43li % ^ICOKjf^ffifi: 
«^Vddl41<k^2coy — Kndl42(DP^(cy— * • KW 
>aBSr«poJ:5i-»«5$tLTV^. fg4O P ^*/UM0 
SFETpml44 1 »10«|ff«tt«««6Vddl41 1 W>2 

oy— Kndi42<oraJcy— * • KW>88^oj:3 

f-^jSr S itTl ^ 0 */UMOSFETnml43 1 WZWn?- -Y 

^yL,M0SFETnml44l^:, %2<F> J — Knd 1424 fB20»fP«ffi 

[0 0 5 9] $b{C. HO/ — Kndl4iri, ^5^p^-y 
^/UM0SFETpml45*J:^B5c0n^^^^M0SFETnn)145Oy 
-b«ffi{C«a$tbTV^. Sb(C, »2^y— Kndl4 
2ii;. ^6<Dp^ -V 4.^M0SFETpnil46io J: t/^ecOn^* 
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/WM0SFETpml45 > pml46tt, ^ICOSjf^meW^VddHl 
i:®3(Dy-Kndl43^Pfl(cy— * • KW>g8S:fto 
£ 9^»JJiE$*X. n^-r^/WMOSFETnml45in^^^/WMOS 
FETnml46ii. Jg36D y - Kndl43 1 *20ttf£«ffi#f&«V 
ssMifcoSHcy— ;* • KW^aK£#o£5ICBtyy 
Jd««Six-CV^*. ^btc. Jg3coy- Kndl43tt*3«) 

*H-efc7 y ^^70 y^ortay- nit bl 

fc 0 7!J'^7n^ ^Ztti % «-§-CK# A* £ ft 

tv>5 0 t^-effl**UTV^J:5^ p^-y-*a- 

MOSFETpmHl. pml42*3 J:t*ir?"-Y ^^MOSFETnraHl . pm 
142M <£ 9NANDttS^— hNAND141dS«J**iX, P^-Y* 
^M0SFETpml43. pml44*3 «fct*n^-Y ^ A-MOSFETnraHS. pm 
144iC±9. >fNAND»3l^— bNAND142*«**tt. P^ 
■Y * A-MOSFETpmHS, pml46*5 £ t/n^ -Y ^MOSFETnml 4 
5 S nral46(ClJ:ip N NAND»3Sy— bNAND143a*«/*$ft-C 

[0 O 6 O] *IslKW:. ?uy?{E J t§rCKfr7}) ^7P 
^^fl41(CA**nr^b.' r^fMlCO ft 

;fcfcT>a»kft*aSffi*$*U cHlSriiiSU NAND141*5 
£t>*NAND143£iIi§U 7 P S> n y -ft 1430A*«C 

y .^7n ^^fl42*cA*5tt"C^b, 7j^7ny 
^fl420m^t: 0 ^^^m^|ii^$tL, cl42S:iiiSU 
>fNAND142*5J:tWAND143£iiiaU :7 9 y^Bjx^fl 

43OA^(cm^ s 505t-r5*-e^B$pfl^^ n ytm^vk 

[0 0 6 1] *3Hfi«"CfcNAND141. NAND142, NAND143 
£ «J5E-T 6 i-^T CDMOSFET «: iS L # V ^mffi;Oflf J* L it 

«ttK«*«rfHlH-6wi:li:3fe6) H12 
OHJS^-Ctt, invl £ inv2£D £ h £4& b £ VMMtffi t* 

■K *E!-ei^ pml45. pml46*5J;t*ninl45 % nml46£{g;L 
^V^^/EOMOSFET^-T^o wCDfc&iC, ^ W £ g 
«B#P<l£Jlrt IC£> * x. 5 fc t-i&55 5 ® L § V 
M0SFETO»4rft/M8«c U £i¥ 5 * s pT 

ibices. *ni£0ii-c«, 2ooa»3&s^a£"r* 

[0 0 6 2] Em^r^T, p^-Y^/UMOSFET^Jzt^n^ 
■Y * yUMOSFET X t? «fiJc taWMMOSFET *5 * n?- 

-y ^^mosfet (c x v m& $ n s /< * h 5 > ^ * * h 



[00 6 3] ^10n^-Y^/W-MOSFETnni212cO KM >m 
«KA*«#in21lj&SA0 . ^2c^n^-Y^/WM0SFETnni213 
O KM>m®lcA^m^in212#A«9, £ fg2CD 
n^-Y^^M0SFETnm213CO^— b«ffiJCA#{S^in213a* 
A^, ^lOn^*-Y-^/UM0SFETnm212(^y— hmH(-A^ 
m-g-in213<OS^^A ^ > Sn<Dn^-Y^/«0SFETnm212& 
X Xf^2 <Dn?-*r* /VM0SFETnni2 1 3 <D V — ^ mH It M 1 0 J 

- Knd211{C^jgtStL5wi-e, miOn^-Y^/UMOSFETn 
m2 1 2*5 J: U^2 (Dn^ ^Y ^ ^M0SFETnra2 1 3 (C J: o T x 2 A 2j 

[0 0 6 4] ^blC, £510)/— Knd21lM\ mi^P^-Y 
^/WM0SFETpni21 1 *5 J: tK^3(7)n^ -Y /l440SFETnm2 1 1 <0 >f 

— h«ffi*C»j|RSiX-CV^S 0 ^lOp^-Y^/PM0SFETpm21 
ltt, *l©»f^«ffi«je*Vdd211i:*2<0y- Knd212<0 

3On^-Y^/WM0SFETnm211{L *20»fpmfiCflt*S*|Vss2 
11^^2C0y- Knd2120DPfl{cy— ^. • KW^gB*«f 

M0SFETpm211^<tr/S3^n^-Y^/^M0SFETnm211{C J: , 
^>^-^8iiy- hinv21lJ&S«fiS;$tU"CV^^ 0 02HC 

SFET»Sy— b^i6^£i-^|plK-CfcSo 

[0 0 6 5] h^>^^^-Cfo5Ml> ^2 

CD n ^ -Y ^ /VM0SFETnm2 1 2 *5 ^ t/nra2 1 3 % L ^ V ^fUE 

ttMM0SFETtchb-<> Yy^^^^X^vmM^h^bt 

*"C#, ffiffi^MOSFET^* Y?Z/is*9*mfe'1rZ>¥ 

[0 0 6 6]fc *»W^«v^r, L#VHK«£E©* 
*SM0SFET**ai-**«:<0ll«««:RWi-* o U#V^ 
«m£EO»*5M0SFETJc J; 9 ¥^ftSaie33S?r«^i-^ 
JSl^Wtt, tulGMOSFETcoy-b^bfllTo^frS 

[0 0 6 7] Hl5l^-rtOtt. ±tZjjW:Zm^^Xmi2 

^7n^fl2K fl22l«riB&LfCo 79y^7D^ 
f^lCOffi^t^^ terml21i:Sl5c$iX^> 0 terml21l^, 
^m^gatel2l<^^M$i^-CV^-5 <> y-fmH 
gatel21i^, p+y — ^ • KW>«HtCdareal21±*riiiS 
-f^r 9 BlOp^-Y^MOSFETpnl d^fiE Six. n 

+ y — ^ • KW>^dareal22±^ilii-T5^^^J: 
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K W >-ffiJ£dar ea 1 2 1 ten £ ^ /U^^nwl 2 1 ± K . n+ V 
• KW>^dareal22llp^^y^iSpwl21±{C^ 

[0 0 6 8] p^-y^/UMOSFETprolOy — ^11. gllOlS 

yUMOSFETnralc^ KW >*5«tt/S- : J L tern]122(wSSct* 5 C 

n^^^/U-MOSFETnmloy — ^11, ^2^Sbf^m{i 
W^Vssl21(cg^^$ttTV^5o ^^T^^«9<DjE^ 

^TfiLTV^p n£^/MSi£nwl21{::J3u * 
yu-^— /UTH121^aC-CVddl21*^*t©^iXs p^A' 
®i£pwl21lCte N yHH122^aCTVssl21^?j 

[0 0 6 9] ^JUCJ; 9H20>r^^— Z^M?— Mnv 
1 #«J* £ tlT V ^ 0 fg 1 Op^- /UMOSFETpml *5 £ t/tB 
lOn^Y^^MOSFETnmlfCj: t). gUtfM 

— hinvl^«j*Six'5 0 ^2(Dy- hm^gatel 
22*5 £ p+y — * • KW >-ffi®dareal23^J:t>*n+y 

— * • K W ^^^dareal24tC<t ^^p^-Y^/WTO 
SFETpm2i3 <fc ag§2<Dn^ -V */VM0SFETnm2 jftS^J* $ *b> - 
tl «b iZL «fc 9 Jg2*vr >v<- * h inv2d««k £ ft 
<5 0 invl(^ffi;^^T*fc£terrol22£ inv2^A^^S^"C 
fc£terml23jW8«E$ft, Ell2K^V *28:tf>|p] 
Ba*«J»SftS. 

[0 0 7 0] inv20ffi*MS^terml24te, ^2cD7U^^ 

7d ^>^fi22cDA^t 0 >{c^^ix^ 0 fgi<o 

hm^gate^lOT^^^^-^^^ffiU^l^areal 
21^J:r/areal22^^Ufc 0 **i**aisIK^»*iaS 
(C&V^T. » ^^M^pwl21. nwl21-tix-Ptt*C5ptiE«;* 
5»RWi-areal2K areal22<D^ 

«fc 9 , rttb<D««(0^>B^aia^as</jj9^ MOSFETpm 
lJ3«tt/niBl<0*d«J5U#V^ffl«EEJC45o 
[0 0 7 1] H5fc«-j-J; rco*fejc:J:tt«, ¥ 
Wtt**HK©tt*©»W©»«y- SMOSF 

ft, **#*«BI»15I50©||SBy--h*r*TSW«ie 

U#V^ffi«JEOM0SFET-e«^L^»3Sy- 6i£#£> 
J6»«X.«g52d«K L * V ^««ff<OM0SFET-C«J* Lfcttl 
iy-F^LtV^ 0 EWCpathSlt LTlH2tf>flia* 
bfl2£>&3S, path52£ U"CBl2«)f 13*»5>f 14<oaB*^ 

[0 0 7 2] fc*TU :0*tt1?li ¥«ft&«BH<0 

liv *>*T*>&*xaaC «tffl-r*nosFET<oaiB«ien! 

[0 0 7 3] E125(c^-r<oii. r^ttSTflJ^fca-fr 
{C N B|12<OSiB;2«<OU#V^ffl[<OM0SFETJCj:S 2o^ 



12O«ttft.ttSM0SFETSrfflV^-CV^5O-e % p^S«SS 

Wf>'$gi£diff250K diff2504. ^— h^{tflgox250 
U 0x2504*? J: U t ^->S@gate2501, gate2504^f^ 
£ftn^^/H40SFETniD250K nm2504^ffi^L"CV > 5 o n 
^;i/i«Sil[:|j:p+Soy-^ • KW^««diff 
2502. diff2503> V— b»ffcflSox2502 % ox2503. 

MI1lgate2502 > gate2503rt>£> # 6p^-Y ^/MdOSFE 
Tpm2502, pra2503#M/££ftTV^ o p^^M" 
MOSFETO y — * *5 <k rjn V zn/MCVdd. * ^^MOSFET 
coy-^*5itfpS«tCVss^«»i£$ttTV^5 0 
[0 0 7 4] ::t% nm250l£pra2502fC<fc 9. m\2<D^< 
l"<— ^invK nm2504£pro2503{C < fc 9. gjl2(E»f 
— ?inv2d5«J5KSttTV^i:i-* 0 invlMKUSV^ 
(DMOSFET-CflifiKf 6^8?>{C. nm2501 ^pm2502Oy— h 

1) lliS< Lt, inv2i^l£b#V^{ii^MOSFET-e«J5£i- 
nm2504£pjD2503^y— MftKTO^ift 

[0 0 7 5] L# V^gSEEO^/^ 5M0SFETJCJ: 19 

*aW**«IEIK«:«ril-rs*30*gl:H:. hu1SM0SFET(D 

coi^^y- hSrWdct* SM0SFETOU#V^ffl[«flES:6ftJc: 

[0 0 7 6] EJ26I2. *&(0^>C^^iKfl|5g-efc9. ± 

OSFETt- 2 oO-< ^ CD^llfCoV NT ^0^*) 

[0 0 7 7] BI25RI«JC % pSS*S*BJBO— *BfC n* 

S*SO*BJl^tt, n+M^y~^- KW>««diff26 
OK diff2604, bK^JKox260K ox2604*5«fct/y— 

h «1figate260K gate260475^ ^ $ nn^* ^ ^^MOSFETn 
m260K nra2604£«J5£LT^5o n ai^«*BJBICH: 
KW>««diff2602. diff2603. V— 

hH{blRox2602. ox2603. *5 it/y— hmfeate2602, 
gate26037^^ & ft £p7* * ^/UMOSFETpm2602, pm2603^Sjg 

[0 0 7 8] $£>tC, p^^^M0SFETOy-^*5<tU ? n 
^ /KCVdd, n^" ^/VMOSFET^ y — ^ *5 J: U^pSSJCV 
ss^igE$i^TV^5^ w nni2601^pm2602{Cj:9, 
mi2(D^C>^— ^invK nra2604 <^pra2603tc < |: 9 N Ell2 
£>-Y ^inv23ftS«j«$nTV^5 "T^o invlttSR 

L#V>fiOM0SFET-e*jS;i-^fc«)fC % nra2601 <h pm2602 



(14) 
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<D#- hmtSLtomZ mcomZtl) %J¥<LT. in 
v2te{£ L # V >ttOM0SFET"C«J«i" 5 ft nm2604 1 p 
m2603<Dy- MMkROJVS (Elc0i?^t2) £r*S<-f 
3o 

[00 7 9] L#V^fi«ffiO»*5M0SFETtCj:9 
*##*ttIsiB«:«ls!ii-5*4^*aH:, HufEMOSFETO 

— h It %%J&~$~ «£> MOSFET <D L £ v >««EE £ S * (C* X. 3 C 

[0 0 8 0] m6fcy- h&k L#V^«EOBB«©ffil 
^^fo El60^7 7*c*-r2^Srat/. y-h 

^MOSFET^r^^Jci-r £ r <h £ 0 

[0081] H27fcwu ~(Djjfe&m^tcm&^^ m\2 

<DMi&2m<?> L # V MteDMOSFETtC i62oW^~^ 

2fi*rcA4SJgS:toTV^ 0 pS«£>*ffiJBKW\ n+ 
m<Oy— * • KW>««diff270K diff2704. y— 
h»-fbBSox270K ox2704*5 i t^y— f«ffigate270K ga 
te2704d5Jgj*$ttn^*^^^MOSFETnm2701 N nm2704£r« 

W>«*diff2702. diff2703. y— M*fbIRox2702. 
ox2703. ^it^y— h«ffigate2702.'gate2703J&*e>fc* 
p^-Y^A410SFETpra2702. pm2703j6S?KfiRSixXV^ o $ 
btC p^-Y^A-MOSFETOV — <fc tfn £ ^/WCVdd. n 
^ -V ^ A MOSFET V — * *5 £ T/pS«K-Vss;6^Sfc S tfC 

[0 0 8 2] rr-C nm270l£piD2702(Cj; 9 > 012<&>f 
lss<— PinvU nm2704i:pn]2703{Cj: «9 N mi2<D^ >v< 

— ? inv2#«fiJc ShtV^tfSo invl lijft L £ V MIS 
COMOSFET-C^J^i-^fc^tC, nm2701^pm2702Oy— h 
« (H<oy-hftLgl) ^<lt, inv2tt:<SU#V^ 
«CDMOSFET"e«fiKi"^fc»«C. nra2704<hpra2703COy— 

(mooy- b^Lg2) 

[0 0 8 3] H)7£^-C. **WIC»V^T, L*VMK 
!|JEE<Oi4*5M0SFET*^at'*a2(O*a^lilfi«SrR 
^t^o U*V^«E^«**M0SFET*c±9^*ft:*a 
B«t«rtt SftBO^fttt* HtrfEM0SFET<OS«H«|& 

fet fc rau a 4 5 Effi^^r r * mm £ z> it » t , 
[0 0 8 4] £fc. -tn^fn<o«>^yw««tcfltjt&-ts* 

mS(D t 0 JCft*(D»3fO»3ay- b^MOSFET^LtV^ 
[0 0 8 5] ^rCL-e, 07{C^-r<t5«C, Ir1-OL#V^ 



fitflffi (DMOSFET t^/^5-<<*i*TlRi-^^ai Affl«± 
i:«Blit5W7*hS:fi5. fcf'U £<D#»«:«V^ 
£ If 3&<D L # V ^®JE<OM0SFET£ffM-f 5 

[0 0 8 6] H7-CH:. *#ft:AaiplSSLSI70±{Cwell71 
^fewell 75(O»>i7V««4:«fiRL*:0!|-e&5o 
"C. well 71^fewell 74J&MB; L # V MfiWEEMOSFETJB O 
well 75^KL#V^««EEOM0SFETffi<^* 
^/W®^-e$>^o w^^tdli. M0SFETOL#VMK«E 

* o xmmy- h&&&-QZz>mm \cm» c * *: 

[0 0 8 7] Bl7ttffi;L#V^«EE^M0SFET(Cj:5ttia 
y— b £ L# V^««EE(*MOSFET«C J: SfroSy— b^B 

y-h7WicffiVN^ii:ii teutv^Mmffio 

MOSFET i -SSraSiy — h i L# ^ME OMOSFET tC<t 
2«aoU#V'^^|^^OMOSFETS:fflV^SB^Ctt. 2® 

So 

[0 0 8 8] I27-eE\ n^-r^/U-MOSFET*fett:p^^r^ 
^MOSFET^) Z *> d^J*-C«J«t- -6 0fl tf fe 5 -Y 
^/WMOSFET <h p^Y ^AMOSFET^rPf^fflV^TttWMMOSFE 

«M®M0SFETO»-frM, n^-r'^^M0SFETSr«J*-J-^fc 
i6 Op £ * ^ P^ - Y ^ ^MOSFET «J*i" 5 fc ^ CO n 

[00 8 9] H8tt, EI120iS{&2filO L# VMiSOMOSFET 
(Cte 2"oWV/<- ^^o^ll{c:ov^-C. 

S«*oi^^-^f-. te»$tt^c2oOp^^/Wp-welll 
^a:t>Vwell2^^$tVT*5^> Sbl:, p-welllO 
^®Jf <D— ^(Cn ai/Wn-welll s p-well2<0^®ScD— 
gftlCn l> ^/Un-wel 12«^jft $ frX V ^ ^ 3S * * /MSa£* 

toTv^o p^ ~sis<DmmJ§szn+m<Dy— X • KW 

^M^diffSOK diff804. y— h^tlfoxSOK ox804 
^^t^y— Fm@gate80K gate804^?FM^ tln^-Y^ 
/MtfOSFETnmSOK nra804$r«^L-CV^ o n^^A^ig^ 
®gtC{lp+^coy — * • K W >ffl^diff802. diffSO 
3. y— hBMfc!Rox802, ox803. *5j:I^y- hmfeateS 
02. gate803^e>/££p^-Y-*AMOSFETpm802 % pra803^^ 

[0 0 9 0] p^-Y^/WMOSFETOy — ^(CVdd. n^-Y-* 
AMOSFETO y — * tC Vss^g^ $ jxT V * £<, p^ -Y %>Mk 
0SFETpm802On $ ^/UiCVbpl. n^* -Y ^> AMOSFETnmSOlO 
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ttffl¥ 11-19 5 9 7 6 



0SFETpm803C9n!? ^yW(CVbp2. n^^r^AM0SFETnm804^p 
!>myKCVbn2^ggc$nTV^ 0 nro801 £pra302 

(Ci:^. B112^-r ^invl % nnj804<bpm803tCi: 

9. mi2<0<{>'<— 9inv2&mgL£tlX^Zb-tZ>o in 
vll*KL#VMBOM0SFETT4Sfifc U inv2ttf& L# VMH 

Vbpl£Vbp2«£ 9 ii5V N ®JE 
(C. Vbnl*Vbn2± *9i£V^j£tC-T5o -tft^ft<OSi£ 

0»J;iWU Vdd=1.5V. Vss=OV N Vbpl=2. 0V % Vbnl=- 
0.5V, Vbp2=1.5V, Vbn2=0V^(Cl3:5E-t-6 o 

[0 0 9 1] mi6\^mB<Dffi&(Dy t s<'<{ Xlc£Z>mi2<D 
0IJS^W7^hO¥IEI^to EU6a*EI15i:*ft5 

mioy- hm@gatel21^p+y-^ • KWOffi 
% dar ea 1 2 HC <t 9 «j& $ ft 6 * 1 <Op^ -r ^^MOSFETpml 
m2<DV— b®|£gatel22:fe3,fct5 p+V~ * • KW 
>««dareal23{Ci OflljSfcStLS^Op^^^MOSFET 
pm2 . ^ ft ^ftJSU <Dn *} /HH«nw 15 1 *3 <fc tfnwl 52 ± M 

^jasft-cv^srt-efcs. mioy-hm^g 

atel21<i:n+y— * • K W ^ffi*dareal22K«fc 9 «J*£ 
ft5^1On^^/H«0SFETnrol£, ^2<£></— b^Sgate 
122^6j:^n+y-^ • KU-Y>««dareal24fCj:9«J5£ 
$ ft Z> f2(Dnf ^ ^^M0SFETnm2fi, -^ft-^ftSUOp £ ^ 
/MH*pwl51*5 <fc t5pwl52±JCJgJ5£ * ftTV^ 5 0 
[0 0 9 2] rftIS, i>*A«««c«|&-J-**tt«rfiL 

# v mimosfet t S5 u # v ^osfet -cs X. 5 *c , * * 

/U®«c0^atd s ^®«-*5^«)-Cfc5c nwlSltt, 
-^-/WTH151^iiUT. JS30»f^«tt«i»*Vbpl51«C 
*9'<-<T;*«EE«r«*ftSft* nwl52tt> ^ 
THl53*:iBlSr. »4©»f^«fl[«*&j»Vbpl52tCj: 9'<>f 
T*mEE£W/j&£ft> pwl51|i, /UTH1523: 
ICt, »5©«fcf«tffi«»lRVbnl5l(c J: 9 /<>fr^« 
JESr«3tSStt> nwl52W\ ^TH154*il C 

T N m6^»f^«ffitt*&aiVbnl52tcJ:9^>rT^«EES: 
tfc*S $ ft T V > 5 o MOSFET <DW& \£Vk1&1r 6^7^l 
JBE«S:**5*jfetcj;fttf. Ell6t£^i~J; •fife ft 

H15<d»*oJ:5K:. ¥W(**«@«8tf>»ft 
igetC*5V ^TiRfeftXSSrff ? CL <h tcft < MOSFET O L fs 

[0 0 9 3] H9(C. IU8tC^L/ct9«SM0SFET{C £ 9* 

9O(a)(l^#($:*WlE]BLSI90±tC x ^3£^- h^- 
WCffiB U ^O^Jrow91^brow98^^*"lS]JC^-<5 

9 — > L titK * '^MOSFET £ -Y * 

/UM0SFET^±TiCBfiS$ft"CV>5 o ww-C, row9l*5<fc 
Vrow96JiO||3ay- H4. (6L#vMttttBE<BM0SFETU: 



V ^ffiffiJE (DM0SFET XmfiL LTV % 5© 

[0 0 9 4] C pw9ld»bpw940ifft»Sftfc4o 
Op**7U«#*Sj&»Cft5o KSLTV^5?'Jrow92, ro 
w93. row94, row95l*. Ir)— O L # MOSFET IC 

± 9 «/£ £ ft 5 #>p * ^ A-«« P w92 SMt5:i355 
-C^5o row97irow98«tp»>*^««pw94S:* 
ttTV^o *^c> nw91**fenw95050(0 n!)x;l^a 

92 1 row93telO<£>n $ */^ft*finw92> row93 £ row94ttn 
r> j.yL^J^nw93, row97 1 row98l^n $ a /l-ffi^nw95$:* 

[0 0 9 5] ll9(0(b){C(a)^i£e^^o^®^ 

^•To H9^(b)-e». «««:at«t5fc»»c»>*/Hi*Ht 
^B&L^c 0 wire91*»e>wire94l^ 3W£¥fr£Eift£ftV> 

fcfl»J S:* L T fc 5. wire91 JiS5 L # V MlMOSFETOp ^ 31 

wire92ttlft L # V^ffiMOSFET^n $ ai/HC, wire9 
3{& L * V ^ffiMOSFET^p £ a. > wire94ttffi L # V ^ 
OSFETcDn ^/W^ ^ft-eft^^-Y T flfe)(S It V> 

*m V >T, U # V Mir«JBE(0*ft 5 MOSFET^ x v ^mfcM 

[0 0 9 6] *5SW«C*5V>T. L#V>-ttmBEO« 

ft5M0SFET**a*t*5®2(O^S*S0I • ^> 

^i- 0 S0I«3g"Ctt. «^<OM0SFET<Oi>ai/Uffi«S:»K 
i"*4«^ftv^ 0 t<Otc^>^^ ±37EL/C«t9ft. t^V^ 
ffim/E OMOSFETS:* <h fet^-O^^^W:! 

MOSFET Srgfig1-5 w t 5 0 fc/:U L£VMg®£E 

^>*ft5MosFET^nm-r5^2co^i5i^»t5/^-f r 
(a«*&j»^^5g(cft5o 

[0 0 9 7] H22«CHt(D*lft««:*i-o #29f*:*»lElK 
LSI220li. S0I*aSO««SM0SFET(Ci 9«J**ftfclt 

«*.tfg22K g222ttJ6»"e*LTV^* 0 g 221^<t5 
{C N «»lt©J6»Ht, &l,£\,mm}£(DMOSFETXffif$,£ 
ftfcHa^-b«r. g222^J:9(-. Kb 
#V^««EEOM0SFET"C«ricSftfcMiay— b"Cfc5o 

[0 0 9 8] ffi: L # V Mfilff^p^ -Y /^MOSFET 

OS«/WT^ttffi«J&i»Vbp22K *L#yHBWE<Dp 
^-Y^/UMOSFET^StE^W r^m^W/^Vbp222. <S U 
# V ^fll^JBE^n^" -V ^/WM0SFET<OS«/<^ T X M^WnS 
^Vbn221 N & L # V ^-HmJEcDn^ Y ^/l-M0SFETOSt5^^ 
>< T ^ mt4«^^Vbn22 1 75^ ft ^*ft JIJ t sptTtCl^ $ ft 
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[0 0 9 9] ft*5 % *BI«C»V^T«, M0SFET<oy-*« 
ffi<0«te&«*tt«B&Lfc o ^^-^~^TH22K TH22 

L^vMt^lIS (fcf£U ffl«MM0SFET<O« 
-fr tt\ -V * AtfOSFET JS £ -V */H«0SFETfl3 (DmiiL t£ 
*«***WC*5) E»UT*5*. M0SFETtf)L#l> 
flWEElcfcoT. ^/t^tf—A'fcff J: 

[0 10 0] o£9, ^JSWKiSV^-C, S«^>fT^« 
««:3E;t5r.£fc:J:o T MOSFET <D t # V >fifmJ£ * * k. Z> 

#&«rJBv^»-g\ ®«coJi*o^/>/jrv>r -h^b. soi 

[0101] £Jl±S*-<fc*5fiWeO*#flc*aEK 
[0102] mwc^^m^-ir^y^C zfy V SrEI&Lfc 

v^mffs «SE3?a*»atfi-tv*s 0 cioitt«flSG>-<>v< 

cl02tt, M0SFET(O^-hiBWSrf&fcL^-fe^ 
[0 10 3] ^*tS#f-Ci^> r^J:5l-H-att60t;i/ 
ttSraE^fc-fe^SrJBjRLTV^fcp c!03t3\ cl02i:PIU- 

03#MOSFET<D L # V MHWEflSjftV HiOSFETfC J: 9 «J« £ *L 
glSCiS V , L £ V HMtffis&SH/j: SMOSFET £j£Jl-r 



[0 10 4] r<D-v;*^^-;/£^6E3(c. RS+<**i 

*3<J:U\ i:<^-fe^^ifOt#V^(7)M0SFETJC 
J:9«**ftTV^*^«:B«^#5««*^i|-C*)«. 
£-fc/Wtf>M0SFETCO L# V^«EE!CH-f 5« «ti. #3£^ 

<D-e. rc>*«£:JB^Swfc-c* ±ELfc-*;*^*- 

Bi«v\b*$>6*j> J>y* bSrE«L*:EitK#^l3V^ 
Tx L#V^««EE(D**5M0SFETS:B«-Xf 

[oio5] **5, *nite«"ew:. 

Lfc^ ^CDl^AND, OR. NAND. NOR. irV^^ N !7 y 

[0 10 6] ±E5>f^^U«:E«L^:E««Ei* 

[0 10 7] m23Ci: N miOCD-t/Uy^yy V SrE«Lfc 

H)-e. ^^t7)^step230—step232{ , i^S. *V^Hl|l«l 

flfcSEa&LOG230tt, «*.lJVHDL«^±ffittlSEj**»-C 
»^tl^:t>^"C*>So »3ffiE5*LOG230Sra*5i*. 
^i®{b^Sstep230?r^T 9o 
[0 10 8] »31*3Sfl:«! f 3astep230li. r^^n^- 

^>o W*t3£*aastep23l^ J: 9 JtftUfc 

9 ^T^Sstep232^tf 5o CtLtt, ^Z/V^^ V LIB 

RO-fe/WC«9ST*«!f3S-C*>S 0 

[0 10 9] "f-C WtHlCftl3Sstep233joi 

tK»*«*W"ll«!»tep234trll9aL|tfTL, Aitft 
"fe/U»J9S"C«rfi : V\ *y b 3 * fnet230£tH;*Ji-$o 

■fe^«y9STiaa^ *»woKtf*fto»*w*tea 

Ad>^D<OSKco—a5<^ir/^J9aTO*tr t p-efe 
5« RJOV^bB. C^bDOftKO"fe^«9a-Cj&5^T 
L % *:tl j etl(D s ?<{ W* s 3. 22nsec. 1. 70sect?fe^ <t 
-f ^> 0 Bd* bCOtt|3a*SC=not (B) T^3l $ tbT V t ~tZ> 

*^d»* 0 A^E)D4TO8*«)l*^-f WtrSnsec 

[oiio] r.co<^#, ra— ©«tBo* 9-r>/<-^-fe 
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^5 yLIB230*K*3&A/ft:i»*i: UT, ^otV>6o 
tW^t;^l^f:i^Of>f W 4*rm 
**»*U «U#vHmtBEO-tA'cl03tfa 

[0 111] H24*rJBi*T* ±E5-Y T^UtEfcL*: 
E«llt#t:fflv^fcM©W*»0«*rttW-r*. E)24 

T> ttaRW-«:R5iaa«:*UTV^ Q EI234I^C<*§ 
JgO»step240— step244tti&a^ l&l^cfiPtt:teS<aSK 

ix, eato^Bittx— ^^Stix**uTv^5 0 his 

i£L0G240S:R*i&^ 8feS*i&ffc*QSstep240£:?7 5o 
^;IXttH23fCfett5step2304H«TfcSo iS 
L # V M(rt: £ ffl V * fc-fe /W#J 9 S T*0«st ep24 1 & 

[0 112] H23OXffi0!lffi»Rf^ x-< W*sJ:tMH)t 
«*ff*toastep242*»0 5gL*ffL, *L#VH»fe 

si><D&zmmirz> t^o t> t -e*iSft-fc/MM s a 

XZ'ttOo *z<0'&^ gB«Bfii»*Qf3Sstep243«:fi 1 5o £ <b 
^<t^#fl;^tf^^step242^^ : To/c^ > £ 9 ft 

4£ L # V VttMOSFETO-fe /WCtt # jft 5*£3gstep244 £fr 
V\ W7? H(M»*f*lD*n*:*y * hnet240& 

[0H3]4t B240*H«itti!!(C ®L#vMtt 
MOSFET-feA'^SrJB^T. ir/uW 9 ST 4K«KIR4:fT 

So 

[0 114] fc*c, jB8000-fe^d*?>ft5*aH*«ltt@tt 
tc, *58W«r*lfcLfc««cov^TttWi-* 0 
tt, bfi0.25Min<Oti«S!M0SFETS:Vdd=1.6V > Vss=0 

[0 115] H18B:, «Wct^^;w?>fA (S*&8S 
7^ W) £4 9. IRttlc-tO-r-f Wfi^SSI^^ 

Zt-fZo — *J-WL#V^«BE (0.15V) 05 

M0SFETSrteJ8L*:»£\ *V^*J»(2)I4. *38KSrHlfi 
Lfca*-C, *L#l^t«EE(0.15Vk ttL*VHK*EE 
(-0.05V)4 f»V**R(3)tt. -IMSL#VM» 

flffi(-0. 05V) (DM0SFET*(£ffl LfcifrfrS:^ tTV^ 0 31 
i»(l)W:»*5nsec<Da»^#at-***, (2), (3)TI^ 
g*3. 95nsecT£> 9 , Po*4 t Kifi{t SftT-V^S ~ 4 # 
b^^ 0 



[0 116] L*»U (3)<PJ;5lc-#L£v^£Trf 
fc»&Hu W«a*/h*V*«#fc*i»t*ftT:fc 
9. (l)co»*S:&(c5p?T»l!iU*i^c*oTV^ 0 r 
05:itt, KL#V^««ffi(OM0SFETS:fflV^TtB«*-< 
^/^rtJciR*oTt^5SKO-fe^ta!ii-{fcU SSttl- 
«A4riH*LTi*5 LTV**. 

[0 117] — *8N0Htttt*'Cfc*(2)m* 
f-fW^hJv^tt, (i)o$M&4»if»fc*-r 
(C N 3. 95nsec^5nsec<Dfi5HO^£;£U:lEI8Lfc^f£ft 

TV>5^i:^^LTV^o 

[0 118] H17HU 
^ W) £4 9. 

tot^77ffcSo *lHlBtt, — #lcj«SL#VHMtEE 
(0. 15V)OMOSFET£teJ8Lfc4§-frl£M:, */U*>f A5 
nsec (200MHz) T»f^-** 5 IslKTfc 5. ?H»«*^>ffltt. 
— f*(Cig L % VHMftBE (0. 15V) (OMOSFETTfllJ* L 
OM*«**:lfcLT.'jESMLLT*S. 
[0 119] HfT. H^PPT^LfcOtt. -#[^L# 

P^lci:92iOL#V H»«EE©M0SFET©«JB L 

fc. *38WTtt. «U#vHtt«E4:-0.05V. ft 

L#VMi:mJE4rO. 15V 4 L, 2ffitDb#V^SffiCOM0SFET 
Ztiim Lfc«-&«Ctt. 2)^2 4 i*l*3. 95nsec(253MH 
z)*TiSiSffcT£* JH*«Att*?l20JC*a. 

[0 12 0] — -#lC : L*VMB«ffiS:-0.05VlcLfc. 
»frW\ V<<9fi'9<<J*X** P3««Cl3.95nsecJC*S^x 
JH»«*tt60a±«CftoTL*5. ^^c, 5- 
^ Sffi tc J: ^> iB»«* lOJ^Art W * -5 4 v * 5 «&#T 

4.33nsec(231MHz)Tfo-5^ N ^cJSRlC J:tt«. *>T^/U 
^-T A4. 07nsec (246MHz) * T|g3£ (cKj^T^ ^ ^ 4 

[0 12 1] Ell7(c^v>T. *5BK«rHKIlU*:» 

^co, ffiL*V^tiffillOSFET©Jt»H:. <SL#V^««fiE 
0. 1VO0#I^6%, <SU#V^«EE0.05VO«f«15X. iSt^ 
V^«/£0.0V<DB*I*23%, {SL*V^ffl«JEE-0.05V<DI»ll3 . 
0%4 ft S. L# V^mEEtTif fcS^OMOSFETCO » — ^ 
««tt»»BB»tt«c«WiDi-*fc»Jc. L#vMK«rTrf6 
M0SFETOhtsptt30*S«£Art^a* Lv^ 0 i89IftiH»« 
^tcifp^afc^tc^ i0X«rtlc»x.5w4i^ J:9» 
iSTfea o *»W«w±tttf. (SL#vMiS«iE(c-raM0SF 
ETSrg/hPSUli- £ w 4 ^ plfg-efe «9 . ^:»OM0SFETtC» 
^5ig:L#V>ffiM0SFETOtb^30%WrtTfear 4 fc. 

[0 12 2] ±E3UHi«**fe. **W«:**-ra-i:l- 
sajciftffS-ersr^^-r^Iliff^wjsv^Tfc, 
mosfeto y J: *JH*«*OJiai«r*/MR^» 
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[0 12 3] 028lC N #38WO¥£ft*t*IslK£^-<^ 
n^nir ^-^(CiffllUytWtCOV^T^-ro 02814, ^4 

[0124] B28o«-ett. mft?* **HU CPU(^* 

mnmm. fpu mm^m^mn^-^h) . s/*' 
^ (rtB^^ey) . bsc (s<*mm . dma b 

^^e!J7^t^) , CPG (^n^^ftijaf) . INT 

^<#£-T£> cpu. fpu, *t^>a*ftfilt'vHl«) 

fc , MS l^fc Cfi b # V N/ (fi<DMOSFET i: ffi L # V Mt£>M0SF 
[0 12 5] *38Wti\ T^^>f 

[0 12 6] a±RWL-C#fc*16««-*5V>-Ctt, b# 
V ^«f|JEE <D S 5 2® ^CDMOSFET £ JB V ^ § »^ £ £ iCfft 
91 Lfca*. 3aSI£JL±OU#V^«mffi^M0SFET«raffiS 

[0 12 7] 

fc, L#V^«EOH^5M0SFET*®fi:S^b"r. 
«c*aEK*««r«j«r 5 ^£ Je J: 9 N T ^ >f :/» 

tf^MMOSFETO y — ^«8E«Ci^?H»^(OitJD*fflx. 

[SS^ffi^fftW] 

[HIl] **W^*i»fle*.«@»»it^ft*W4*«« 
[0 2] **W^*##*«EBK«^»J^*lli«^>l» 
[EI 3] *»«(D*#{^*«SK»ltO*JO^«<D|» 
[04] 

[El 5] *»M<0*#**«EK»«O*»«^*5»t5 

[H7i *3tm0¥m#M»®t&mm<oni*m\ct$i't& 



[Bill W«©»*^>«4r 

[Ell 2] *3SW^*#**!ISBiK«^*»«05li0SF 
ET03S0O 

[Ell 3] *»W^*W#^EK*«^»JO**«^> 
MOSFETIhIKo 

[Ell 4] *38WO**^«ll«36B^»J^3H*«^ 
M0SFET[El5gElo 

[Ell 5] *»W©*W^|»igKiS«iD*lfc«oW 
T l? h0 o 

[Ell 6] **Wco*#ff*aEIKK«09JO«««^> 
W7» bElo 

[El 1 7 ] >fc3£WV>MMffl'Wro< W £ ?H»«*^Bi 
#.£^-f0 o 

[Ell 8] #&W^|IIfc0»|-e<Dx>f i^>f«©5>*tr*+ 
Bio 

[Ell 9] *»M^¥*«^EB*«^IOIi«^»a 
^-hlElSgElo 

[EI20] *«WOM £ **^HK*«<o*lli«^Bia 
y-M£IK0o 

[02 1] *55W^¥3W**a0KaS11^^^ 

[02 2] ^P^^S0Iv ^ /W^^^ffiV^T^bfc 
^<D¥mt*f&f*®1&&WL<0 W T * f Elo 
[823] *»M<o##**ttHBOKW*ife«)*160» 

[02 4] *»Wft**#*«@K<DKff*jfe<0»]O* 
1609 

[02 5] **M^^i»*«aiElB»«^3ttt«^*5rt" 
[02 6] **W^¥3tff*a0KSlE«O»Jo*lfi«Jc 

*s ft 5 * m&mmm 0 

[0 2 7] *»M^**#*l»0BSfi«^9J^*l*«*- 

43 tt z * m&mm m 0 

[02 8] **WO*»»*«BI**««rW^n^B 

[t?^co|Ji0^] 

gll— g222 smiy- h 

ggl9K ggl92. gg20K gg202 IraS^— bl¥ 

fll—fl4. fl21~fl43 x fl91— f203 75^ 

LSI50, LSI70, LSI90 ¥W#*«lHl2g 

well71— we!174 
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dareal21~~ dareal24. dif f801 — diff2704 

0x801-0x2704 ^— MMtR 

gatel21— gate2704 • 

row91 — row98 ^1^- h ¥\ 

pw91— pw94,' p^l2K pwl5K pwl52, 802 

nw91— nw95 N nwl2K nwl5K nwl52, 803 



V— pml~~pn>2703 p^ir^^MOSFET 

nrol—nm2704 -V ^/MdOSFET 

invK inv2, invl3K inv211 -Y 

NAND13U NAND141— NAND143 NAND^S^— h 

p^o: tern>121— terml24 

TH121.TH122, TH151-TH154, TH22K TH222 * 



cl3K cl32, cl4K cl42. cl9K c201 
wire91—wire94. Vdd. Vss. Vddl2K Vddl31, Vddl4U V — hteJES 

ssl2K vssl31, VssHK Vbpl — Vbp222, Vbnl— Vbn22 step230~~step232 x step240—step244 



2 MfE«ffi{ft£fft 

cl01—cl03 irA' 

ndK nd2. ndm—ndHl—ndMS, nd211— nd212 

y- K 



L0G230. L0G240 
LIB230. LIB230 
net230 N net240 
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